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TABLE 1 - STATUS OF THE REGIONAL STUDY AREA'S RESOURCE VAR~ABLES 

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
+ , DATA PROCESSING STAGES + 

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
+ t GOLLECT + . . + + VERIFY + CREATE + VERIFY + FINAL + 
+ VARIABLE +COMPILE+ CODE+ ENTER+ STEP.1 + MAP +STEP 2 +MAP + 
+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
V02 TOWNSHIP + ·+. + X + X + X + X +. + 

+. :f_ + + + + + + 
V03 RANGE + + + X + X + X + X + + 

+ + + + + + + + 
V04 SECTION + ·+ X + X + X + X + X + X + 

+ + + + + + + + 
V05 FORTY + + + + + + + + 

·+ + + + + + + + 
V06 GOVERNMENT+ X + X + X + X + + + + 

LOT + + + + + + + + 
V07 BEDROCK + · X + X + X + X + X + X + X + 

GEOLOGY + + + + + + + + 
voa SOIL TYPE+ x ·+ x + x + x + x + + + 

+ ··+ + + + + + + 
V09 WATERSHED + X + X + X + X + X + X + + 

+ + + .+ + + + + 
V10 SURFACE -+ X + X + X + X + X + + · + 

HYDROLOGY + + + + + + + + 

All of these variables are either finalized or are in ·the 
Process of rinal correction and uPdatins, except for V05-
Forties+ The development of a Forties variable reouires a 
coJTtPle~< modif'ication of the Section's variable, and 
considerable correlation with the forty acre cell size used 
bY Stat.e Plannins"s Land Manasement Information Center. 
The develo?lkent of this variable will be a Priority in the 
next biennit..ttft. since it wi 11 faci 1 i tate data interchanse 
between the t.wo Q~encies. 

! 
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TABLE - SOURCES FOR REGIONAL STUDY AREA VARIABLES 

VARIABLE 

vo2, vo3 
TOWNSHIP I RANGE 

V04 
SECTION 

VOS 
FORTY 

V06 
GOVERNMENT LOTS 

V07 
BEDROCK GEOLOGY 

VOS 
SOIL ASSOCIATION 

V09 
WATERSHED 

V10 
SURFACE HYDROLOGY 

! 

·SOURCE 

Created b~ modif~ins Sections <V04) 

USGS 7 1/2 Min~te Ouadransle Sheets 

Created bY modifYins Sections <V04> 

U.S. Public Land Survey; 
USGS 7 1/2 Minute Ouadransle Sheets 

Mesabi Ranse MaP - MDNR9 Hibbins 
Hibbins Sheet' Geolosic MaP of Minn+ MGS 
White, navid A.; The StratisraPhY and 
Structure of the Mesabi Ranse, Minn. 
MGS Bull+ :8:38+ 
MGS Miscellaneous Maps: 

ItATE 

1969 Rev. 

1969 Rev. 

1973 
1970 

1954 

M-15~ M-16~ M-18, M-191 M-20, M-22, M-231 1974 

SCS Gen. Soil Map; Arrowhead Resion 1974 

DNR - Wat-er Resources Plannins 1978 

USGS 7 1./2 Minute auadransle Sheets 1969 Rev. 
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DESCRIPTION OF THE PILOT STUDY AREA 

A Pilot Study area between Buhl and Gilbert was selected to 
evaluate land use on the Mesabi Ran9e+ The 225 sauare mile 
Pilot Study area contains several lar9e residential 
communities and numerous mining operations <fisure 3). 
This district has a hish Potential for mining related land 
use conflicts in the near future. 

Seven land use variables were develoPed for the Pilot Study 
area- -in addition to the reso•Jrce variables 1 isted above. 

1> Minins Land Use 
2> Vesetation 
3) Recreational and Historical/ 

Archeolosical Sites 
4) Utilities 
5> Roads 
6) Urban/Rural Development 
7) Water APProPriation and Discharse Points 

In the next biennium, these land use variables will be 
expanded to describe the entire RanSe+ The status of these 
variables is_ shown in Table 2+ A seneral descriPtion of 
each i~ •iven below. 

HINIHG LAND: USE CV11-12) 

The min-ins land use on the range falls into two catesories: 
Storase Facilities" s·uch as stock?iles, tailinss basins1 
and rese~voi rs; and E>ttractive Or-erations' including Pi ts' 
sha~ts:ir caved a-reas and buildinss+ · These are currently on 
one . ma-P,. but. ~ill -be separated for disPla~ P•.1rPoses at a 
later date. 

EverY stock?ile, tailinss basin and ?it is siven a 
uniGue number in order to be able to reference each land 
use individual!~. In this way, an information file can be 
maintained for each land use, and the variable maP will act 
as a location maP+ 

VEGETATION (V13> 

Vesetation basically describes forest cover+ The tree 
type, size, and density of the forested areas were 
interPreted from aerial PhotosraPhs. Six classifications 
of tree tYPes were identified: Pines' upland spruce-balsam, 
aspen-birch' northern hardwoods, lowland hardwoods .and 

9 



·swamp conifers. 0Pen areas were identified as cultivated, 
open field, Pasture' wetland, unproductive or industrial. 

RECREATIONAL - HISTORICAL I ARCHEOLOGICAL SITES CV14) 

Recreation on the Ranse is increasing in imPortance as an 
industrY+ · Some recreational activities are compatible with 
various minins land uses while others are very 

·incompatible. Resorts, camP9rounds' trails, rest areas, 
Public boat accesses, golf courses and stat~ and federal 

-~forest boundaries were identified. 

Historical and Archeolosical sites 
are significant in terms of 
Perspective of the Mesabi Ranse. 
roads, early railroads, logging 
minins locations are contained in 

UTILITIES <V15) 

consist of areas which 
obtaining an historical 

Indian trails, early 
sites1· sawruills and earlY 
this variable+ 

The location of utilit-ies is an important indicator of the 
develoPment in an area. The Utilities variable includes 
Power lines, s&Jbst;ations' radio towers1 waterworks, 
PiPelines, railroads and airplane facilities. USGS 
auadransle- sheets were updated using information received 
from various utilities companies. 

ROADS <V16> 

Roads we-re- entered as a variable seParate frorr• utilities 
since in m-anY ?lac-es roads· and Powerl ines occ•J?ied the same 
eel 1 + Each road was identified bY a di ffererd·., number so 
that it could be -e~ilY classified_ by comP•Jter into a 
srouP+ Criteria fGr classification included such factbrs 
as surf"ace·t~.e~ weisht restriction and maintenance Juris
diction+ This will be impractical to do for the entire 
resional study area because of the larse number of roads 
and 1 imi t'ed data level inP•Jt capabi 1 i ties. 

! 

URBAN and RURAL DEVELOPMENT <V17) 

Urban and Rural Development depicts the location of 
residential and commercial areas. There are essentially 
three catesories in this variable: 

10 



1+ Incorporated - Developed. Fift8 Percent or 
more of the cell contains buildinss. 

2+ · IncorPorated - ·Undeveloped+ Within the boundaries 
_of\incorPoration, but less than fifty Percent of 
~the cell contains buildinss+ 

3+ Unincorporated - Developed. Occurs in communities 
either listed in the 1970 Census, or served bY a 
Paved street other than county or state roads+ 
These criteria were established to exclude 
farmsteads fro~ the developed classification+ 

Cemeteries are also included in this variable+ 

WATER APPROPRiATION AND DISCHARGE POINTS <V18) 

Since the ran~e is located at.the toP of a maJor watershed 
divide, water is a scarce commoditw+ Therefore, the 
consumPtion of ~round and surface water resources' and the 
dischar~e of waste water, are imPortant considerations in 
mineland Plannin~. 

The Points at which water is appropriated and discharsed 
were locat.ed from. DNR and PCA Permi t,s.. The accurac8 of 
some of the Points is auestionable, since some of the 
Permita only reauired a descriPtion to the nearest fortw 
acres+ In other Permits' a maP was included which Plotted 
the Point mor Preciselw+ 

In addition to the variables develoPed for the Pilot area, 
a feasibi1itY studY was done to determine if the contents 
of e>dstins stock.Piles could be determined fro,m scattered 
documentation. Th~PU~Pose was to develop a classification 
s!:lstem for t.hese- stockPiled materials based on content. and 
Potential use. 

Over 4-00 s.toc:k?iles and tailinss· basins were located in the 
Pi lot stu4~ area.- An attempt as made to obtain as much 
information as Possible for each irrdividual stockPile or 
tailinss ~asin+ This endeavor met with various amounts of 
success+ , Assay data was located for 39% of the stockpiles 
or basin~, 53% were identified by type of material contain
ed and no data was discovered for onlY 8%. A descriPtion of 
the classification system develoPed is included as APPendix 
1+ 

One other feasibility study concernins mineral resources 
was also to have been completed this biennium. Dr+ Ralph 
Maisden was to have sUPPlied data concernins the southern 

11 



boundary of ·the Biwabik Iron Formation+ He has not wet 
comPletelY verified his work, however' and therefore is 
reluctant to release it. In the next biennium this will be 
included as it becomes available+ 

In addition, the Division of Minerals and the DePt. ·o~ Rev
enue will be co-sPonsorins a contract to develop a computer 
prosram for calculatins mineral reserves, resources and 
waste material volumes based on drillins data. 

f 
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TABLE 3 STATUS OF THE PILOT STUDY VARIABLES 

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
+ DATA PROCESSING STAGES + 

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
+ +COLLECT+ + +VERIFY +·CREATE+ VERIFY +FINAL+ 
t VARIABLE + COMPILE + CODE t ENTER + STEP I + MAP. + STEP 2 + MAP + 
+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Vll-V12 MINING t X + X t X t X t X + X t X + 

LAND USE + + + . + . +. . + .. . + + 
+ + + + + + + + 

V13 VEGETATION * + X + X + X + X + + + + 
+ + + + + + + + 
+ + + + + + + + 

V14 RECREATIONAL- t X + X + X + X t · X + · X t +· 
HISTORICAL/ + + + + + + + + 
ARCHEOLOGICAL + + + + + + + + 

V15 UTILITIES + X + X .+ X + X + X + X + X + 
f + + + + + + + 
+ + + + + .+ + + 

16 ROADS -- + X + X t X + X + X + X + X t . 
+ + + + + + +~ + 
+ + + + + + + + 

V17 URBAN/RURAL t X + X t X + X t X t X + + 
DEVELOPMENT + + + + + + t + 

-f + + + + + + + 
V18 WATER + X + X + X + X + X t X + + 

APPROPRIATIONS+ + + t t + + t 
& DISCHARGE + + + + + t + t 

+++++++++++++++++++++++++++t+~t++++++++++++++++++++++++++++++++++++++++++++++++ 

* It was necessa~ to obtain a cons•Jl tant to interpret 
the veseta"t.ion in the Pilot area from aerial Photo
sraPhs. T]lis was no~ comPleted until MaY of 1979+ 

! 
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~ TABLE 4 - SOURCES FOR THE PILOT STUDY AREA VARIABLES 

VARIABLE 

V11 - V12 
MINING LAND USE 

V13 
VEGETATION 

V14 
RECREATIONAL
HISTORICAL I 
ARCHEOLOGICAL 

V15 
"TILITIES 

V16 
ROADS 

V17 
URBAN I RURAL 
DEVELOPMENT 

V18 
WATER 
APPROPRIATIONS I 
DISCHARGE 

SOURCES 

Mesabi Ranse Maps; GNIOP+ 
•Land Cover Chanse in the Mesabi Iron Rsnse, 
1969-1975.• MSPA Publication t16~020+ 
Mine Plan MaPs - DNR Minerals+ 

DATE 

1959 
1976 

1969-1978 

Black and white infrared aerial PhotosraPhs; 1972 
interp~eted b~ Ralph H. Olson' Consultins Forester 

Aguar, Charles; ExPloring St. Louis Co. 1971 
Historical Sites. 
LamPa• Marvin; •A Report to the DNR on the .1977 
Historical Aspects of_ the Vermillion Cuyuna' 
and Mesabi Iron Ranges+• MDNR. 

USGS 7 1/2 Minute Quadransle Sheets. 1969,1976 Rev 
Railroad Trackage: Burlinston Northern; Current 
Burlin~ton Northern9 Duluth, 
Winnipeg and Pacific; Duluth, 
Mesabi~ and Iron Ranse. 
Transmission lines: Currer1t 
Minn., Powe-r & Light; United Power Association• 
Pis>elines!-
No.rther-n Natural Gas Co+ 

USGS 7 1IZ Hina..tte Quadransle Sheets. 
HDOT St+ Louis Coe- Hi.!=ihway Ma? •. 

USGS 7 1/2 Minute Quadrangle Sheet. 

, 
MDNR - Division of Waters; Permits. 
MPCA Permits Section+ 

Current 

1969,1976 Rev 
1978 

1969,1976 Rev 

The general sources used for development of the variable 
are listed, althou~h other sources may have been referred 
to. Contact the DNR - Division of Minerals for further 
information+ 
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GENERAL PROCEDURES USED IN DEVELOPING VARIABLES 

Data Collwction and ComPilation: 

Information is collected which describes the study area in 
terms of each resource or land use variable~ This often 
includes consultation with resource specialists and 
considerable review of available rePorts and maPs+ Many 
asencies are contacted to obtain. information. 

·For some· variables' the available information is very 
seneral while for others it is very specific+ For example' 
the Soils variable contains data derived from the Soil 
Conservation Service's ·General Soils map of the Arrowhead 
Resion' which is accurate to approximately 40 acres. In 
contrast, the Utilities variable maPPed for the Pilot study 
area was compiled from detailed trackase maPs Provided by 
commercial power and railroad companies. 

Codin~u 

One• collected' the information is comPiled on a base maP+ 
Usually USGS 7 1/Z minute auadransle sheets are used+ The 
codin~-Process involves transferrins the data off the base 
maP onto a cell srid codins sheet suitable for computer 
entry._ 

Each constituent. o'f the reso•Jrce or land use variable is 
assi!:fned a ?"articular number, or •data ·level• which is 
represented by an alPha-numeric symbol+ For example, the 
Sur-face H~:fdroloSY: variable could be eHPressed in terms of 
the constituents;- lakes, streams arid marshes. Lakes co•Jld 
be assisned the data- level 1, streams the data level 2 and 
·marshes the data· level 3+ Usins a trans?arent i:frid 
overla~-, the base ma? is divided. ir1to one hectare <2+47 
acre> cells+ The information is then transferred off the 
base ma? ·· and onto codins sheets. In seneral' if a 
?articular constituent occu?ies more than 50 Percent of a 
cell on the overlay srid, the corresPondins cell on the 

JI 
codins sheet is siven the swmbol for that constituent. For 
linear data, such as roads, a cell is assisned if the road 
passes throush it+ 

16 



Computer Entry and Verification SteP 1: 

The data is entered into the University computer usins a 
CRT terminal and an off site data storase facility. Once 
entered' a listins of the data is checked for accuracy 
a~ainst -the codins sheets, and mechanical errors are 
co r rec"ted. 

Creation of the MaP and Verification Step 2: 

The corrected data is stored in- several computer files to 
facilitate , entrY+ These are - translated into the 
Environmental.Plannins Prosrammins Lansuase <EPPL5> format 
developed by the State Plannins AsencY+ The individual 
files are then combined to form one larse •maP file• of the 
entire area~ Once a~ain, the comPosite maP is checked 
aSainst the codins sheets and errors corrected+ In this 
way, a computer map is PrePared for each variable. 

! 
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APPENDIX 1 

DESCRIPTION OF THE IRON RANGE INFORMATION SYSTEM 
-CLASSIFICATION SYSTEM FOR STOCKED MATERIALS· 

.... 

StockPiles on the Mesabi Iron Ran~e are commonplace, but 
often little is known about ,what sort of materials the 
stockPiles contain+ Some maw have valuable metal· which 
could feasibly be liberated under various Processin~ 
technolosies~ Others may contain material which is 
Potentially valuable in. the construction or transportation 
industries. Currently these are stored resources which 
need to be inventoried for future use. For these reasons, 
an inventory of stockPiled materials and a classification 
system to catesorize these materials based on ali available 
data is beins Prepared. 

BY examinins aPProximatelw 400 stockPiles in the IRIS Pilot 
Study area' six catesories of stockPiled materials and 
tailinss have been identified, as shown on Chart 1+ The 
vertical axis of Chart 1 represents the various types of 
information Potentially available for each type of 
material• The PUT'"Pose of this classi ficatior1 sYstem is to 
record as much ir1formation as Possible abo•Jt each 
individual stockPile or . tailinss basin. The system is 
desisned f'lexibly because records are often incomplete on 
some stockPile si ~es while others car1 be described rat.her 
well+ The fol lowins is a descriPtion of t.he vario•Js 
ca~e~ories and how they can be used to classify stockPiles. 

Unknown Stock?ile - material· which cannot be identified 
from available sou-rces+ At a fut•Jre time a field inspection 
of these sites could eliminate this catesorY+ 

Overburden-StoclcPi le- - unccmsol idated material which must 
be removed t.o sain -access to the ore body. Us•Jal l Y this 
consists of soils and slacial material+ Occasionally it may 
also cont.a_in so11Je waste rock+ Overburden stockPiles are 
being ma?Ped accordins to soil tYPe bY the Soil 
Conservat.ion Service for Itasca CoaJntY. This information 
will be included as it becomes available. 

! 

Rock StockPile - most of the stockPiles will fall into this 
catesorY+ This headins is comprised of five tYPes of 
material: 

1+ Ore - those stockPiles identifi~d bY 
as ore. Sometimes it is Possible to 
type of ore is imPlied <e.s., 

18 

various sources 
distinsuish what 

natural' taconite, 



etc.), but often the·stockPile is J8st labeled •ore". 

2+ Lean Ore - maY be described accordins 
of lean ore the stockpile ·contains; 
•1ean ore• is the only specification. 

to what tYPe 
however, ·often 

3+ Miscellaneous Taconite - some of the stockPiles are 
described only as taconite and contain material which 
may be ore' lean ore or waste rock+ It is not 
Possible at this time to determine into which class 
they fall+ 

4. Waste Rock - many stock~iles are described 
material; they may be further defined as to 
waste+ 

as waste 
tYPe of 

5. Unknown Rock - some stockPiles are described as •rock• 
with no further exPlanation. 

Mixed StockPiles - contain different materials which have 
been intermin~led to a Point where they are inseparable. 

Layered StockPiles - consist of materials which have been 
Piled on toP of one another in lawers. These are 
considered separable, since each layer is distinctive. 

Tailinss - these are divided into type of material and size 
of mat'eria:l. TY:P-es of material include natural ore, 
taconi te and unknown t;ai 1 inss. Size of material is roushh°' 
divided into coar--se, fine and mixed+ For natural ore, Jis 
tails and heavy media tails are also used to indicate size. 

Table 5 is an examPle of how stock.Piled materials ma~ be 
classif-ied. The ca:'tesories on the vertical a'ds on the 
chart demon-strate the t~Pes of information avai

1

lable which 
can fur-ther- de-fine the c-ontents. These are described below. 

TYPe of Material 
stockP-iled .. 

a seneral description of the material 

Size o~ Material - can be used to describe either the srain 
size or bhe size o~ the broken rock Pieces+ 

, 
DescriPti~e Chemistry this class is used to sive 
Percentases of imPortant elements like Mn, P and Al, or it 
can be used to exPlain whw the material was stocked rather 
than shiPPed <e.s. Hish.Sulfur Ore>. 

Percent Iron and Silica averase Percentases of these 
elements within the stocked materials+ 
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Tonnase - indicates size of the stockPile+ 

Operator - indicates the minins company which stockpiled 
the material. 

Fee Ow~er·- indicates the owner of the stocked material 

Mine Name - indicates the mine from which the material was 
removed+ 

StockPile Name - often stockPiles are numbered or named b~ 
the Fee Owner or the Operator for their own records+ 

Catesories of information which may be included in the 
future are: Percent Masnetic Fe' Percent Nonmasnetic Fe, 
srindability, liberation size, concentratability, and ore 
horizont 

SOURCESt 

· 1 > De-Pa~tment of' Re-venue Ta}·: RePorts on stockPi led 
.materials 

2) _flesabi Ranse Maps; Great Northern Iron Ore 
Properties, May, 1959. 

3) •Land Cover Chanse in the Mesabi Iron Ranse 
1969-1975•;. 
Minnesota St.ate Planning Asency P•Jblication 165020: 
Ausust, 1976. 

4> ttinnesota DePartment of Natural Reso•Jrce 
Division of' ·Minerals, Office and Field R,ePort 1977 

5) Mine Plan tJl.a:PS submitted to·MitNR 1969-1978 

! 
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-------------------~-----=-=-~----:--c-~~~ 

TABLE 5 -,EXAMPLE OF THE CLASSIFICATION 
SYSTEM FOR ~TOCKED MATERIALS 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
+ GENERAL + + + + LAYERED t + 
+ MINELAND + UNKAOWN + OVERBURDEN + ROCK + OR MIXED + + 
+ USE . t STOCKPILE + STOCKPILE + STOCKPILE + STOCKPILES + TAILINGS + 
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
+ + + + +. + '+ 
+ DATA LEVEL + 1-9 + 3-23 + 3-3 + 9-17 + 9-30 ~-
+ + + + + + + 
+ + NW-SE + NW-SE + N1/2-SE tSE-NW,NE-SW + NW-NE + 
+ LOCATION + 13/58/20 + 10/58/19 + 15/58/19 + 25/58/17 + 25/58/17 + 
+ + + + + + + 
+ + + + + + + 
+ TYPE OF + Unknown + Overburden + Paint rock+ 1 Taconite + Jig & + 
+ MATERIAL + + + lean ore + 2 Lean Ore + H+D+Tails+ 
+ + + + + + + 
+ SIZE OF t + + + Blocky + -1.5 in + 
t MATERIAL + + + + + + 
+ + + + + + + 
+ DESCRIPTIVE + + + P = .99 + Hi Al L.O. + + 
+ CHEMISTRY + + + Al =9.36 + ,I! + + 
+ + + t Mn = • 79 + + + 
+ + + + + 1 1 2 + + 
+ 7. Fe + + + 4 7. 19 +34 /16 46 + 43+ + 

+ + + + + + 
+ 7. SI f + + 12.96 +45.66 23.44+ + 
+ + + + + + + 
+ + + + + + + 
+ TONNAGE + + + 1,979,910 + 1,645,569 + + 
+ + + + + (combined) + + 
+ + + + + + + 
+ OPERATOR + + + USS + J&L + + 
+ + + + + + + 
+ + + + + + + 
+ FEE + + USS + USS + J&L +w.s. Moore+ 
t OWNER + + + + + < 1 > + 
t + + + + + + 
+ MINE + ~ + + Kosmerl + Schley + + 
+ NAME + + + Midway + + + 
+ + + + + + + 
+ STOCKPILE + t + + USS 3093 + + + 
t NAME + ·+ + + + + 
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
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